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I.  OBJECTIVES 

The  objectives  of  this  program  are: 

A.  To  study  the  susceptibility  to  stress-corrosion  cracking  of 
rocket-motor  case  materials:  e.g.,  Vascojet  1000,  300M,  and  Ladish  D6AC  steels, 
AM355  and  PH15-7Mo  stainless  steels,  and  B120VCA  titanium. 

B.  To  study  the  environmental  parameters,  including  the  atmosphere 
outside  and  inside  the  rocket  case,  that  affect  the  rate  and  extent  of  stress 
corrosion. 

C.  To  determine  the  effect  of  material  parameters  (composition, 
strength  level,  welding,  microstructure,  surface  conditions,  etc.)  on  the  stress- 
corrosion  process. 

D.  To  devise  and  evaluate  techniques  for  preventing  the  stress - 
corrosion  cracking  of  rocket -motor  case  materials. 

II.  WORK  PROGRESS 

A.  UNWELDED  SPECIMEN  TESTS 

Both  bent-beam  and  U-beam  specimens  were  employed  in  evaluating 
the  susceptibility  to  environmental  stress-corrosion  cracking  of  unwelded  samples 
of  the  candidate  alloys.  A  comprehensive  summary  of  the  bent-beam  specimen  test 
results  is  given  in  Table  1,  and  of  the  U-bend  specimen  test  results  in  Table  2. 

The  bent-beam  specimens  were  stressed  to  75$  of  the  yield  strength,  and  the  U-bend 
specimens  were  bent  over  12T-  and  24T-diameter  mandrels.  The  specimens  were  then 
exposed  to  environments  representative  of  those  that  would  exist  during  some 
phase  of  the  manufacturing,  testing,  and  long-term  storage  of  sol id- rocket -mot or 
chambers.  These  tests  were  completed,  and  the  data  accumulated  is  quite  indicative 
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of  which  alloys  are  susceptible  to  stress -corrosion  cracking  in  the  environments 
tested  and  of  which  environments  induce  stress -corrosion  cracking  of  the  alloys 
tested. 

B.  WELDED  SPECIMEN  TESTS 

Welded  bent-beam  specimens  of  Ladish  D6AC,  30CM,  and  Vasco  jet  1000 
steels,  and  of  B120VCA  titanium  alloy  were  prepared;  environmental  testing  is  ex¬ 
pected  to  begin  shortly. 

C.  CCATED  SPECIMEN  TESTS 

Three  protective  coatings  are  currently  being  evaluated,  two  of 
epoxy-type  and  one  a  urethane-type  coating.  A  summary  of  the  environmental  test 
data  accumulated  to  date  is  given  in  Table  3*  Specimens  are  currently  being  pre¬ 
pared  with  two  other  coatings,  one  a  vinyl -type,  and  the  other  a  zinc-filled  coating. 
Environmental  testing  of  these  specimens  will  begin  as  soon  as  received  from  the 
coating  vendors. 

III.  FUTURE  WORK 

A.  Continuation  of  the  environmental  stress-corrosion  testing  of 
coated  bent-beam  specimens. 

B.  Environmental  stress-corrosion  testing  of  welded  bent-beam 
specimens. 
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